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The Sieve of Eratoftfienes* 

Being an account of his method of finding alt 
the Prime Numbers^ hy the Rev. Samuel 
Horfley, F. R. S. 

Head May j T it prime number is fuch a one, as hath 

1772 ' ./\ no intregral divifor but unity. 

A number, which hath any other integral divifor, 
is Compofite. 

Two or more numbers, which have no common 
integral divifor, befides unity, are faid to be Prime 
with refpe£t to one another. 

Two or more numbers, which have any common 
integral divifor befides unity, are faid to be 
Compofite with refpe£t to one another. 

The diftinflion of numbers into Prime and 
Compofite, is fo generally underftood 5 that I fup* 
pofe it is needlefs to enlarge upon it. 

To determine, whether feveral numbers propofed 
be Prime or Compofite with refpeSi to> one another * 
is an eafy Problem. The folution of it is given by 
Euclid^ in the three firft propofitions of the 7th 
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book of the Elements, and is to be found in many 
common treatifes of Arithmetic and Algebra. But 
to determine, concerning any number propofed, 
whether it be ahfolulely Prime or Compoilte, is a 
Problem of much greater difficulty. It feems in- 
deed incapable of a dire£l folution, by-any gcoejrai 
method; becaufe the ' fucccflive formation of the 
prime numbers doth not feem reducible to any ge- 
neral law. And for the 'fame reafon, no direct 
method hath hitherto been hit upon, for conftru<3> 
ing a Table of all the pHme numbers to any given 
limit. Eratofthenes, whofe ikill in every branch 
of the philofophy and literature of his time^, ten- 
dered his name fo famous among the Sages of the 
Alexandrian School, Was the inventor of aa indi- 
re£t method, by which fuch a table might be con- 
ftru£ted, and carried to a great length, in a fhort 
time, and with little labour. This extraordinary 
and ufefui invention is at prefent, I believe, little, 
if at all, known; being defcribed only by two 
writers, who are feldom read, and by them but 
obfcurely ; by Nicomachus Gerafinus, a fhallow 
writer of the 3d or 4th century, who feems to have 
been led into mathematical fpeculations, not fo 
much by any genius for them, as by afondnefsfor 
the myfteries of the Pythagorean and Platonic phi- 
lofophy ; and by Boethius, whofe treatife upon 
numbers is but an abridgment of the wretched per- 
formance of Nichomachus *. I flatter myfelf 
therefore, that a Fuccinft account of it will not be 
unacceptable to this learned Society. 

* There are more pieces thari One of this Nrchomachus 
GXtant. That which I refer to is intitled Zir&kfn.ApL^dw* 
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But before I enter exprefsly upon the fubjeft, I 
mud take the liberty to animadvert upon a certain 
Table, which, among other pieces afcribed to Era- 
tofthenes, is printed at the end of the beautiful 
edition of Aratus published at Oxford in the year 
1672, and is adorned with the title of Kowvcv 
"Epulo&svvg. It contains all the odd numbers from 
3 to 113 inclufive, diftributed in little cells, all 
the divifors of every Compofite number being placed 
over it, in its proper cell, and the Prime numbers 
are diftinguiflied, fo far as the tabte goes, by hav- 
ing no divifors placed over them. It hath probably 
been copied either from a Greek comment upon the 
Arithmetic of Nicomachus, preferved among the 
manufcripts of Mr. Selden in the Bodleian Library, 
in which, though the manufcript is now fo much 
decayed as to be in moft places illegible, I find 
plain vefliges of fuch a table *, which might be 
more perfedl 100 years ago, when the Oxford Ara- 
tus was publilhed ; or £lfe, from another comment, 
tranflated from a Greek manufcript into Latin, 
and published in that language, by Camerarius, in 
which a table of the very fame form occurs, ex- 
tending from the number 3 to 109 inclufive. It 
may fufficiently fkreen the editor of Aratus from 
cenfure, that he had thefe authorities to publifh 
this table as the Sieve of Eratofthenes ; efpecially 
as they are in fome meafure fupported by paflages 
of Nicomachus himfelf. But the Sieve of Era- 
tofthenes was quite another thing. 

* This manufcript feerrvs to have contained the text of Ni- 
comachus with Scholia in the margin. But the table evidently 
belongs to the Scholia, not to the text. 
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The Oxford editor hath annexed to his table, to 
explain the ufe of it* fome detached paffages, which 
he hath fele&ed from the text of Nicomachus,, and 
from a comment upon Nicomachus- afcribed to 
Joannes Grammaticus. In thefe pafiPages the dif- 
ference between Prime and Co mpofite numbers is 
explained, in many words indeted, but not with, 
the greateft accuracy;- and it is propofed to frame 
a kind of Table of all the odd numbers, from 3 to 
any given limit, in. which the Compofite numbers 
fhould be diftingukfted by certain marks *; The 
Primes would confequently be chara&erifed,, as far 
as the table fhoukl be carxied, by being unmarked. 
But, upon what principles, or by what rule, fuch a 
table is to be conftru<5Eed, is not at all explained. It 
is obvious that,, in order to mark the Gompofite 
numbers,, it is neceflary to know whicLare fuch. 
And, without fome rule to dlftinguifh which num- 
bers are Prime, and which are Composite, inde- 
pendent of any table in which they (hall be diftin- 
guiflied by marks, it is impoffible to judge, whe- 
ther the table be true, as far as it goes, or to extend 
it, if reqnilite, to a further limit. Now it was 
the Rule by which the Prime numbers and the 
Gompofite might be diftinguifhed* not aTable con- 
ftru£ted we know not how, that was the inven- 
tion of Eratofthenes, to which from its ufe, as* 
well as from the nature of the operation * which 

* Nicomachus and Joannes Grammaticus propofe that* thefe 
marks fhould be fuch, as fhould nor only diftinguifh the com- 
pofite -numbers, but likewife ferve to exprefs all the divifors of 
«very fuch number. It will be fliewn, in a proper place, that 
this was no part of the original contrivance of the Sieve. 
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proceeds (as will be fhewn) by a gradual extermi* 
nation of the compofite numbers from the arith- 
metical feries 2. *. 7. 9. 11. &c, infinitely conti- 
nued, its author 5 ga/e L name of .he &eve. I 
have thought it neceifary topremife thefe remarks, 
to remove a prejudice, which I apprehend many 
may have conceived, as this beautiful and valuable 
edition of Aratusis in every ones hands, that this 
ill-contrived table, the ufelefs work of fome monk 
In a barbarous age, was the whole of the invention 
of the great Eratofthenes, and in juftice to my- 
felf, that I might not be fufpe&ed of attempting 
to reap another* s harveft. 

I now proceed, to give a true account of this 
excellent invention ? which, for its ufefulnefs, as 
well as for its Simplicity, I cannot but confider as 
oile of the mod precious rerftnants of Ancient Arith- 
metic. I fhali venture to reprefent it according to 
my own ideas, not obliging myfelf to conform, in 
every particular, to the account of Nicomachus, 
which I am perfuaded is in many circumftances 
erroneous* In ftating the principles upon which 
the Operation of the Sieve was founded, he hath 
added obfervations upon certain relations of the 
odd numbers to one another, which are certainly 
his own, becaufe they are of no importance in 
themfelves, and are quite foreign to the purpofe. 
Every thing of this god I omit: and havtog Led 
what I take to have been the genuine Theory af 
Eratofthenes' 3 method^ cleared from the adul- 
terations of Nicomachus, I deduce from it an ope- 
ration of great fimplicity, which folves the Pro- 
blem in queftion with wonderful eafe, and which, 

U u % becaufc 



[ 332 ] 

becaufe it is the rrioft iiraple that the theory feems 
to aftbrd, I fcruple not to adopt as the original 
Operation of the Sieve, though nothing like it is 
to be found in Nicomachus; though,, on the con- 
trary, Nichomachus, and all his Commentators, 
would fuggeft an operation very different from it, 
and far more laborious. For the fatisfa&ion of 
the curious and the learned, I have annexed 
a copy of ib much of Nicomachus's treatife, 
as relates to this fubjed, with fuch corre&ions 
of the text, as it ftands in the edition of Wiche- 
lius, printed at Paris ami. 1538,- as the fenfe hath 
fuggefted to me, or I have thought proper to adopt, 
•upon the authority of a manufcript preferved 
among thofe of Archbifhop Laud, in the Bodleian 
Library ; which, in this part, I have carefully col- 
lated. By comparing this with the account which 
I fubjoin, every one will be able to judge how 
far I have done juftice to the invention I have mir 
dertaken to explain. 

PROBLEM. 

tfafind all the Prime Numbers. 

The number 2 is a Prime number ;„but, except 2, 
no even number is Prime, becaufe every even num- 
ber, except 2, is divifible by 2, and is therefore 
Compofite. Henca it follows, that all the Prime 
numbers, except the number 2, are included in 
the feries of the odd numbers, in their natural or- 
der, infinitely extended ; that is, in the feries 

3; 5. 7. 9. 11. 13. 15, 17. 19, 21. 23.25. 27. 
a 9« 3 1 ' 33- 35* 31* 39- 4i- 43* 45- 47- 49- 5 1 - &c * 

Every 
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Every number which is not Prime, is a multi- 
ple of fome Prime number, as Euclid hath demon- 
strated {Element, 7. prop. 33.) Therefore the 
foregoing feries conilfts of the Prime numbers, and 
ofitiultiples of the Primes. And the multiples, of 
every number in the feries, follow at regular dif 
tances ; by attending to which circumftance, all the 
multiples, that is, all the Compolite numbers, 
may be eaiily diftinguifhed and exterminated. 

I fay, the multiples of all numbers, in the fore- 
going feries, follow at regular diftances. 

For between 3 and its firfl multiple in the feries 
(9) two numbers intervene, which are not multi- 
ples of 3, Between 9 and the next multiple of 3 
(15) two numbers likewife intervene, which are 
not multiples of 3,, Again between 1 5 and the 
next multiple of 3 (21) two numbers intervene, 
which are not multiples of 3 ; and fb on. Again,, 
between 5 and its firfi multiple (15) four numbers 
intervene, which are not multiples of 5. And be- 
tween 15 and the next multiple of 5 (25) four 
numbers intervene which are not multiples of 5; 
and fo on. In like manner, between every pair of 
the multiples of 7, as they ftand in their natu- 
ral order in the feries, 6 numbers intervene which, 
are not multiples of 7. Universally, between every 
two multiples of any number n, as they ftand in 
their natural order in the feries, n — 1 numbers in- 
tervene, which are not multiples of n. 

Hence may be derived an Operation for extermi- 
nating the Compofite numbers, which 1 take to 
have been the Operation of the Sieve, and is as 
follows. 
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*fhe Operation of the Sieve. 

Count all the terms of the feries following the 
number 3, by threes, and expunge every third 
number. Thus all the multiples of 3 are ex- 
punged. The firft uncancelled number that ap- 
pears in the feries, after 3, is 5. Expunge the 
iquare of 5. Count all the terms of the feries, 
which follow the fquare of 5, by fives, and 
expunge every fifth number, if not expunged 
before. Thus all the multiples of five are expunged, 
which were not at firft expunged, among the mul- 
tiples of 3. The next uncancelled number to 5 
is 7. Expunge the fquare of y. Count all the 
terms of the leries following the fquare of 7, by 
fevens^ and expunge every feventh number, if not 
expunged before. Thus all the multiples of 7 are 
expunged, which were not before expunged among 
the multiples of 3 or 5* The next uncancelled 
number which is now to be found in the feries, 
after 7, is 1 1. Expunge the fquare of 1 1. Count 
all the terms of the feries, which follow the fquare 
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3 5- ?• &• **. *3- <*#• 17- 19- A- 23. ;#. i$* 29. 31, 

B3. #. 37* 30. 4'- 43- 4*- 47- 40- B*- 53- tt* 8/1- 59- 
61. m gg. 67. 00. 71. 7.3. f& ffl. 79 . p. 83. $g. $/. 

#9- ^ #3. $£. 97. gfjjf, 101. 103. j#y. 107. 109. iw. 113, 

#i#. n#. **#. r/j. jr/3. J#. 127. rffl. 131. *#& *3<j; 
i$j. 139. *-**• *#& j?;4J. *#/♦ 149, 151. ^3. ^ .157. 
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of ii, by elevens, and expunge every eleventh 
number, if not expunged before. Thus all the 
multiples of 1 1 are expunged, which were not be- 
fore expunged among the multiples of 3, 5, and 7. 
Continue thefe expunSions, till the firft uncancelled 
number that appears, next to that whofe multi- 
ples have been laft expunged,, is fuch, that its 
fquare is greater than the lafl and greateft num- 
ber ta which the feries is extended.. The 
numbers which then remain uncancelled are all 
the Prime numbers^ except the number 2, which 
occur in the natural progreffion of number from 1 
to the limit of the feries. By the limit of the fe- 
ries I mean the laft and greateft number to which 
it is thought proper to extend it. 

Thus the prime numbers are found to any given 
limit* 

Nicomachus p^opofes to make fuch marks 
over the Compofite numbers, as fhould fhew all 
the divifors of each. From this circumftance*. 
and from the repeated intimations both of Nico- 
machus,, and his commentator Joannes Gramma- 
eicus *, one would be led to imagine, that the Sieve 
of Eratoftheneswas fomething more than its name 
imports, a method of fifting out the Prime num- 
bers from the indifcriminate mafs of all numbers 
Prime and Compofite,, and that,, in fome way or 
other, it exhibited all the divifors of every Compo- 
fite number, and likewife fhewed whether .wo or 

* The Comment of Joannes Grammaticus is extant in ma- 
nufcript in the Savilian Library at Oxford, to which I have 
frequent accefs, by the favour of the Reverend and Learned 
Mr. Hornfby, the Savilian Pofeflor of Aftronomy. 

more 
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more Compofite numbers were Prime orCompofite 
with refpedt to each other. I have many reafons 
to think, that this was not the cafe. I fhall as 
briefly as poflible point out fome of the chief, for 
the matter is not fo important, as to juftify my 
troubling the Society with a minute detail of them. 
Firft then, in the natural feries of odd numbers, 
3. 5. 7. &c. every number is a divifor of fome fuc- 
ceeding number. Therefore if we are to have 
marks for all the different divifors of every Com- 
pofite number, we mnft have a different mark for 
every odd number. Therefore w r e muft have as 
many marks, or fyftems of marks, as numbers; 
and I do not fee, that it would be poflible, to find 
any more compendious marks, than the common 
numeral characters. This being the cafe, it would 
be impracticable to carry fuch a table as Nicoma- 
chus propoies, and his commentators have fketched, 
toafufficient length to be of ufe, on account of 
the multiplicity of the divifors of many numbers, 
and the confulion which this circumftance would 
create*. It is hardly to be fuppofed, that Era- 
toflhenes could overlook this obvious difficulty, 
though Nicomachus hath not attended to it. Era- 
tofthenes therefore could not intend the conftruc- 
tion of fuch a table. 

In the next place, fuch a table not being had, 
Eratofthenes could not but perceive, that, the 
determining whether two or more numbers be 
Prime or Compofite with refpeft to one an- 
other, is in all cafes to be done more eafily, 
by the direft method given by Euclid, than by 

* The number 3465 hath no left than 2.2 different divifors. 

the 
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the method of the Sieve. And he could not mean* 
to apply this method to a problem, to which ano- 
ther was better adapted. 

Laftly, Eratofthenes could not mean, that the 
method of the Sieve fhoitld be applied to the find- 
ing of all the poffible divifors of any Compofite 
number propofed, becaufe he could not be unac- 
quainted with a more ready way of doing this, 
founded upon two obvious Theorems, which could 
not be unknown to him. 

The Theorems I mean are thefe. 

ijl> If two Prime numbers multiply each other? 
the number produced hath no divifors but the two 
prime fa&ors. 

2d. If a Prime number multiply a Compofite num- 
ber y and Ukewife multiply all the divifors of that 
compofite fever ally, the numbers produced by the mul- 
tiplications of thefe divifors will be divifors of the 
number produced by the firfi multiplication: And the 
number produced by the firfi multiplication will have 
no divifors, but the two faSiors, the divifors of the 
Compofite faffor, and the numbers made by the multi- 
plication of thefe divifors by the Prime faffior fever ally. 

The method of finding all the divifors of any 
Compofite number, delivered by Sir Ifaac New- 
ton in the Arithmetica Univerfalis, and by Mr. 
Maclaurin in his Treatife of Algebra, may be 
deduced from thefe propositions, as every ma- 
thematician will eafily perceive. This method 
requires indeed that the leaft prime divifor fnould 
be previoufly found ; and, if the leaft prime di- 
vifor Ihould happen to be a large number, as it 
is not aflignable by any general method, the 

Vol, JLXIL X x inve* 
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inveftigation of it by repeated tentations may 
be very tedious. A table therefore of the odd 
numbers*, in which the Gompofite numbers fhould 
each have its leaft Prime diviibr written over it, 
would be very ufeful. But Nichomachus's projeft 
of framing a table in which each Compofite num- 
ber fhould have all its divifors written over it, is 
ridiculous and abfurd, on account of the infupera- 
ble difficulties which would attend the execution 
of it.. 

Feb. 7, 1772k. 

S. Horfley. 

* A table of the odd numbers would be fufficient : for the 
number 2 is the leaft prime divifor of every even number^ and 
it is eafy, even in the large ft numbers, to try whether they are 
divifible by 2. In our method of notation, this may always bs 
known, by obferving the laft figure in the expreffion of the nuai- 
bcr propofed* 
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EXCERPTA QJJJEDAM 

E X 

Arithmetic^ Nicomachi 

Ad Cribriim Eratofthenis pertitoentia. 

*H q t&tm ^fiang(a) 9 vrro Epc?c]o(rdevBg 9 icxXmreu 
Kbcrxtvov e7T6t$ij ccyuTrB^Dp/j^ag rug 7repi&rxg Xx£ov]sg ^ ah* 
unpins, B^uv)eov[rcch(x,(pBpovj^ ccXXyXuv a^](#) rocvrvir^ 
rys <$&<rsc0g (tf) psdoSto hct%uf>i£opL£v<>tog $! opydvv q ko<tkIvx 
rtvog 9 ^ Mice. ph ng- vrpctTisg £ dcvvQirvg, %wp*£ g t»V 
pining evgicrttofzev. "Eg-t 3 q Tp07r©* rS Kotrnive toiSt®*. 
*E%8e$v©» rug utfq TptciS©* Trdvjag e(ps%ijg *7rspion*g 9 eSg 
$vvctlou [ictXtfu BTFt prjKigov gi%ov 9 % ap%U$(M* Wltfi f'S 
WpdrVj irftthtoirS rivets oTog tb tfeu pelgeiv snag©*' ^ 
ivpjicncQ $wct]ov ovjx rov irptoroV) yrot rov y 9 T%g $vo pi- 
rug $u*XHirov]ctg(d) (*>£](>&», uexpig § Trpoxcapetv WbXo>(j^q (e\ 
U% cog btd%b 3, ?£ sixy, uejpxvloc, c&XXca rov fjsp Trparcog 
tWTW KBiftyjov, txt *& rov ap gav/a tag ovo peevg dtxXet- 

(a) Mallem eup an;, ctfi, ne quid diffimukm, le£Uoni receptat 
adftipulatur Boethii interpretatio. 

(b) Voces uncis inclufa* conje&ura fupplevi; quinct fequenti* 
urn ordinem paululum immutavi, pro t? fyfasus ptMSa rauVjr, 
feribendo ruitfi r% k, r. K* 

(c) Vocem $ui(rttd; hie loci retinendam eenfeo. Locum in- 
tegrum fie interpreter* " Su*m'horum indaginem Eratofthenes, 
Cribrum vocavit. Prdpterea quod imparibus trniverfis, nullo 
generum difcriminey in rAedio collocatis, ipfam procreationem 
continuam, quo tradidit Hie modo, infequendo [id eft, procrea- 
tionis continue, Eratofthenis modo, exploratA lege] fpecies diver- 
fas feorfim fiftimus, cribro tanquam feparatas/' 

(d) Cod. MS. habet A^ifrdvW Wechelius irag*\ei7rQ$cc* 

(e) Ex Cod.MS.pro %Hx*$r. 

X x 2 tfof]m 
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mov\&(j\ Hccjoc tUjutQ Tfpoo]^H. h to* gix^ K&ftwx mxror^ok 
ftBJfHlcrei* tut t& KOLja tuju £au/#, T£j£ ^#p* tov 6 wrr 
tKSivx Svo $iotXel7rovl<z, Kctjcc, tIw tx Sevjspx TBTocy^^ % 
iTBv\d%ig yao' tov 3 vrspuijeqw waXtv $vo SiaXsiTrovj&j Kocjd 
Tiw th TptTV TBjocyf/tyis, BTrjccztg y&p tov q €Ti Treooujetto 
V^rgp duo KUfWJM* Ha/<% Tuu T # TBjctpfe TB\uy$p\5 9 BVVBUKig 

yap* 2L 67T amipOV TCO CLVTOd TpQlTCp* EtTU UBjOC TVTOV, 0C7T 

<%AAif£ cepxv^ mi T QV oevTBpov eAtW, VK07rco Ttvocg otog ts 
$$•1 fAefctlv ^ tvpi<ntto TT&vJag T%g TsoJa,pag(g) $iuX&{7rov]a,g* 

uXXu TOV ($) TTDUTOV, 7C€t}c6 tUjU SV Tta ${%*? 7^7'V*" 

TB]ocyfd^H TrocroT^oc* Tplg yap* tov 3 $BVTBpov, Kujd ttjv t» 

$BujBpV TTBvjaKig yelp* TOV 3 TpiTOVy TCCtjc} TqV tS TOtTH* 

BTTjoMig yao* ^ t#to BtpBzqg ubi. UuXtv 3 ccvmvbv 9 
Tplr&><) £"", to jjlbtob7v * 7roc(>oiXa,Gtov, {abJoviO'bi Tvg g£ &a- 
XBiTrovjoig' ccXXa tov fj$p 7rpuTi$'ov, Kccjoc ttjv t£ y (h} 
7ro<rofy}u 9 TfOtoTH KStfdfjx* tov g ievTBpov xuj& tv\v th i* 
$iv]BQo]uyvig ydo £ t©^ (/). tov 3 tpitov, %£\oi t^v tS T", 
TpiTfjv yeep £%s; ^) «r©> Tag/v gv Ta g^XV' %> ^ a / a T ^* 
Hvtyiv oivotXoyictVi K oXov(T) tiKupu7roM$oog(ifi) TTpoxoopvi&Bt 

CC/ TXTQ) COS'S TO f>Vft [tijpBlV OiOLOB^ J) X&lOC T%V BV TCf 

&XV mtm lyzetf^/uriv Tcifyv 9 to q TTQjnsg huXBiTrovTug, 

(f) Locum in Editipne Wechelii corruptum, in Cod. MS, 
m-uttlum & turbatum, conjeftur^, prout potui, fanatum dedi, 
JEditio Wechelii habet tov rig ivo {awx$ JntpQamylct. Codex MS» 

(g) Conjeftura^ pro rdpdSi. 

(h) Litera numeralem y, conje<aura pofui pro voce rpia-.- 
(i) Reftifui ex Cod. MS pro ov7^, quae eft Wechelii le&io. 
(k) Particulam >wtl ornifu 

(/j Wechejium fequor. Cod. MS., habet hpyv y fenfu, vt videtur,- 
a»llo. 

(m) Ex Cx>d. MS. pro dLmftpitiSifop* 
* Conjedura pro fAi7foy.« 
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x*jd rhu otto ju* J&» In airetgw Bvretitjov rt&v (n) ifjtm 
ffpoKoiriivi $ xccjos rv\v $ X®(&G $m'hu<rlu<rtv ku& ijv o 
fti}(>uv tbtuk^) 9 to 3 tro<ruKt$i Kccju ryv roov oc7ro tq/oco*©* 
vrefyoFtov evTunjov \nr aTreigov (0) irpoxcafiqartv^p}. *Eav Sv 
tryftetotg rtpiv lirigl%$$ rxg ctyL9ptxg y BVpyareig rvg [teja- 
Xu^Qdvovjocg to fAelp&V) are upa wdvjecg -r avjov wo\t 
(*t>Bipvv[otg f s&t Q gts xos duo t aurow* srg Travjocg ctTrXctg 
Tag exKEiffyvg V7ro7ri7flovjotg fjt,BT(>a} Ttvh ctvTwv* ckXXoc 
rwug fjfyu 7TUvjsXZg huQevyovjug tc ^{jovjOijvou v$ xtivocvV 
T**v«£ q u<£ 6i>c£ f-sv* fA&lgiSfjwvg' Ttvctg- 3 U7ro <wo r 17 £ 
irXeiovuv. Ol .(jfyj %v pivjS&pugijjf) \ii\p*$tv\ig, ccXXu hoi- 
(bvycvjsg txtQi KpcoToi eiVJ % ccGTuvOBJai, ag V7T0 .KOCTXIVX 

ototXQjL&iv}e$. 01 3 *V * V °V i 110 ^ fAeJpyGivjBg, zccjct Tfjv 
ictvjS (r) 7rocroTipia> ev uovev ftopiov BTBpcovvfcoir efcmri ttgoq 
Tea 7rupttivv(jt,cd. oi, SI v(p lvog*fJ)fj (i), IripH^l ttoo-ottjI^ x, 
^ t^ buvjx, tj V7T0 dvo op* fABlpyVBvleg) ttXsiovcc B^von to. 

iTBpMVftCC fJLBfjq 7Tf>Og Tto TTGCftOOVVfltor TXTQL $V BFQlfy 

(n) Conjectuta pro rw* 

(<?) Voces- It- aVfigp* 6x Cod, MS. reftitur. 

(/>) Nempe feries numerorum imparium 3, 5, 7> 9* &<*• infinite 
protenfa, cum numeros impares univerfos contineat, imparis cu- 
jufvis multiplices omnes impares necefTario comple£titur. Efta 

igitur n numerus quilibet impar. In ferie 3, 5, 7».&c. infinite 

« — ■ 1 "h i ii ■ ■ 

protend habes numeros omnes »X3, nx^ wxy, «xg, &c. 
Et cum feriei ea Lex fit & Conditio, ut naturali ordine numeri 
impares fequantur, & minor omnis numerus majorem praecedat, 
fieri nequit, quin multiplices numeri n eum inter fe ordinem 
fervent, ut minor quifque majorem praecedat. Primus igitur erit 

»X3, fecundus «X5, tertius «Xy, & univerfim, nxm eum 
habiturus eft, inter multiplices, locum, quern numerus m Ja. 
ferie. 

[q) Ex Cod. MS. vice £$&\lZ; % quse Wechelii 3e£lio eft. 

(r) Conjeclura pro I«wl«v- 

(i^ Particulam ^o x ex Cod. MS reftitui. 

I C$vTBaoi 
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Sevripot ^ trvvvejou To oe rpirov /jt,so&>) to koivov du-* 
(pojsfiMf %uff eavjo fj$p SevTepou Tt, civQflovi npog aXXa 
$1 Tt^toTov ^ d<rvvGe]ov, etrov^) cmolzxifyjoi a£/6[jt,o\ 9 zocjoc 
Try eccvjx TrotroTyja, 7rpcor\i &, cctrvvderv ft,elpyj<roci>i<&* tivo& 
ting [txtco Tta rpontp^ {f) «^o^©j, crvyxQ/voijo Troog 
aXXov coarctVTwg tvjv «&g<nv s%ov}u. coaxreo \F, £$e]o yoca 

ZK TV y (u) XUTM TfJV Ictvjx *7TO<rOTVITU fjie]p7j<r06v]@^ m Tp\$ 

y&p* « trvyxyivoijo itptg t kI* l$ps\o yap j£ Sr©-> (#) Ik tx 
I, nolo. Tyv 6<zv]£ 7rocroT^]^ [AslpijO'avl®* irevJdcKig y&P* 
KQfvov (terpov rxToig vk es-oU) & fW f&ovri q Movdg* 

(t) Voces rarw rw tpo7r« conje&ura fupplevi. 

(u) Ltteram numeralem y pro voce rptrz quae apud Wecheliutin 
legitur, ex Cod. MS reftitui. 

(<*} Voces y#p km Zr@* ex Cod* MS* reftitui* 
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Ex Arithmetic^ Boethii. 



lib. I. c. xvii. 

fjENERATIO autQm ipforum atque ortus nu- 
jufmodiinveftigatione colligitur, quam fcilicet 
Eratofthenes Cribrum nominabat; quod cun£Hs 
imparibus in medio collocatis* per earn, quam 
tradituri fumus, artem, qui primi, quive fecun- 
di, quique tertii generis videantur effe diftin- 
guitur. Difponantur enim a ternario numero 
cun&i in ordinem impares, in quamlibet longiffi- 
mam porre&ionem %. $. 7. 9. 11. 13. 15. 17. 19. 
21. 23. 25. 27. 29, 31. 33. 35. 2 j. 39. 41.43. 45. 
47.49. Hisigitur ita difpofitis, confiderandum, pri- 
mus numerus quern eorum, qui funt in ordine po* 
fiti, primum metirijpoflit :.fed, duobus prxteritis^ 
ilium, qui poft eos eft pofitus, mox metitur: et, 
fi poft eundem ipfum quem* menfus eft, alii duo 
tranfmiffi funt, ilium, qui poft duos eft, rurfus 
metitur: et, eodem modo ft duos quis reliquerit, 
poft eos qui eft, a primo numero metiendus eft± 
eodemque modo, reli&is femper duobus, a primo, 
in infinitum pergentes metientur. Sed id non 
vulgo neque confufe. Nam primus numerus il- 
ium, qui eft poft duos fecundum fe locatos, per 
fuam quantitatem metitur: ternarius enim nu- 
merus ter • 9 metitur. Si autem poft novena- 
rmm duos reliquero, qui mihi poft illos incurre- 

a Conje&ura pro Urtio* 

5 rit : 
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rlt, a primo metiendus eft, per fecundi iipparis 
quantitatem ; id eft, per quinarium: nam fi poft 9 
duos relinquam, id eft 11 & 13, ternarius numerus 
uj metietur, per fecundi numeri quantitatem, id 
eft, per qumarii ; quoniam numerus ternarius 15 
quinquies metitur. Rurfus, ft a quindenario in- 
choans duos intermifero, qui pofterior pofitus eft, 
ejus primus' numerus menfiira eft, per tertii impa- 
rls pluralitatem : nam ft poft 15 .intermifero 17 
& 19, . incurrit 21, quern ternarius numerus fecun- 
dum feptenarium metitur; 21 enim numeri terna- 
rius feptima pars eft : atque hoc in infinitum fa- 
ciens, reperio primum numerum, fi binos inter- 
mifero, omnes fequentes poft fe metiri, fecundum 
quantitatem pofitorum ordine imparium numero- 
rum. Si vero quinarius numerus, qui in fecundo 
loco eft conftitutus, velit b quis,' cujus prima ac 
deinceps fit menfura, invenire, tranfmiflis quatuor 
imparibus, quintus ei quern metiri poflit, occurrit. 
Intermittantur enim quatuor impares, id eft, ;& 
9, & 1 1 & 13, poft hos eft quintus decimus quern 
quinarius metitur, fecundum primi fcilicet quan- 
titatem, id eft, ternarii ; quinque enim ijtere 
metiuntur: ac deinceps, ft quatuor intermit- 
tat, eum qui poft illos locatus eft, fecundus, id 
eft, quinarius, fui quantitate metitur ; nam poft 
quindecim intermiflis 17 & 19, & 21 & 23, poft 
eos 25 reperio, quos quinarius fcilicet numerus 
iua pluralitate metitur; quinquies enim quinario 
multiplicato, 25 fuccrefcunt ; fi vero poft hunc 
quilibet quatuor intermittat, eadem ordinis fervata 

*> Conje&ura pro veL 
e Conjedura pro tertio* 

cotfftantia, 
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conftantia, qui eos fequitur, fecundum tertii, id 
eft, feptenarii numeri fummam, a quinario meti- 
tur : atque haec eft infinita procefllo. Si vero 
tertius numerus quern metiri poflit exquiritur, fex 
in medio relinquentur ; & quem feptimum ordo 
monftraverit, hie per primi numeri, id eft, ter- 
narii quantitatem metiendus eft : et poft ilium, 
fex aliis interpofitis, quem poft eos numeri feries 
dabit, per quinarium, id eft, per fecundum, tertii 
eum menfura percurret : ft vero alios rurfus fex 
in medio quis relinquat, ille, qui fequitur, per 
feptenarium ab eodem feptenario metiendus eft ; 
id eft, per tertii quantitatem ; atque hie ufque in 
extremum ratus ordo progreditur. Sufcipient ergo 
metiendi viciffitudinem, quemadmodum funt in 
ordine naturaliter impares conftituti : metientur 
autem, fi per pares numeros, a binario inchoantes, 
pofitos inter fe impares, rata intermiftione, tranfi- 
liant; ut primus duos, fecundus quatuor, tertius 
fex, quartus o£lo, quintus decern d : vel ft locos 
fuos conduplicent, & fecundum duplicationem 
terminos intermittant ; ut ternarius, qui primus 
eft numerus, & Unus, omnis enim primus Unus 
eft, bis locum fuum multiplicet, faciatque bis 
unum ; qui cum duo fint, primus duos medios 
tranfeat. Rurfus fecundus, id eft, quinarius, fi 
locum fuum multiplicet, 4 explicabitur : hie quo- 
que quatuor c intermittat. Item fi feptenarius f 
qui tertius eft, locum fuum duplicet, fex creabit ; 
bis enim 3 fenarium jungunt : hie ergo in ordi- 
dine f fex relinquat. Quartus quoque, fi locum 

d Conje£lura reftitui pro 12. 

e ConjecSura pro 4. 

f Conje6lura pro ordinm* 

Vol. LXII. Y y fuum 
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ilium duplicet, 8 fuccrefcent ; Hie quoque o&o 
tranfiliat: atque hoc quidem in caeteris perfpicien- 
dum. Modum autem meniionis, fecundum or- 
dinem collocatorum, ipfa feries dabit. Nam pri- 
mus primum quern numerat, fecundum primum 
numerate id eft, fecundum fe; & fecundum pri- 
mus quern numerat, per fecundum numerat g , & 
tertium per tertium, & quartum item per quartum. 
Cum autem fecundus menlionem h fufceperit, pri- 
mum quern numerat fecundum primum metiturj 
fecundum vero quern numerat per fe, id eft, per 
fecundum ; & tertium per tertium : & in caeteris.ea- 
dem fimilitudine menfura conftabit. Illos * ergo 
ft refpicias, vel qui alios menfi flint, vel qui ipft 
ab aliis metiuntur, invenies omnium fimul com- 
munem menfuram efle non pofle, neque ut omncs 
quemquam alium fimul numerent; quofdam au- 
tem ex his ab alio pofle metiri, ita ut ab uno tan- 
tum numerentur k s alios vero, ut etiam a plu- 
ribus ; quofdem autem, ut praeter Unitatem eorum 
nulla menfura fit. Qui ergo nullam menfuram 
praeter Unitatem recipiimt, hos Primos & Incom- 

f Co nj ec r. u r a p ro 8*. 

8 Pro numerat mallem in utroque loco, 7neiltur % ut aliud fit 
nnmerare^ all ad metiri^ & fenfus fit, " That which the nrit 
** number [of the Series] counts the firft [of its multiples], it 
tC ??ieafures by the firft [of the Series], i. e* by itfeJf. That 
* c which it counts the fecond [of its multiples], it meafures by 
4C the fecond [number in, the Series]/' Sic enim infra leg i mus- 
cle Numero ordine fecundo, " primum qiiem numerat fcundum 
*«• primum met'itur" 

b Conjectural pro manjionem. 

* Conjectura, pro alios, 

* Ang. " But fo as to be counted in among the multiples of 
***©ne number only," 

i pofitos 
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pofitos judicamus; qui vero aliquam menfurara 
praster Unitatem, vel alienigenae partis vocabulum 
fortiuntur, eospronunciemus Secundos atqueCom- 
pofitos* Tertium vero iilud genus, per feSecun- 
di & Compofiti, Primi vero & Imcompofiti ad al- 
terutrumcomparati, hac inquifitor ratione reperiet* 
Si enim quoflibet pnrnos ] numeros, fecundum 
fuam in femetipfos multiplices quantitatem, qui 
procfcantu/, ad alterutrum comparati, nulla mea- 
fura communione junguntur : 3 m enim & 5, fi 
multiplices, 3 ter n 9 faciunt, & quinquies 5 red- 
dunt 25. His igitur nulla eft cognatio communis 
menfurae. Rurfus 5 &c 7 quos procreant, fi com- 
pares, hi quoque incommenfurabiles erunt : quin- 
quies enim 5, ut didUim eft, 25, fepties 7 faciunt 
49 ; quorum menfura nulla communis eft, ni(i 
forte omnium horum procreatrix & mater Uni- 
tas °. 

1 Conie£lura pro illos, 

rn Conje&ura, pro tres. n ConjeilurrV pro trestertio. 
Sed cave credas, Lector, numeros inter fe primos nullos 
dari praeter Primorum Quadratos. 
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